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cathcdesof Ln-Snoxide filmonmylar sheetswas con- 

EitlXCtd. Induced positive sigmls were detected by 

printedcircuitcopper stripsontheoutsideof the 

mylar sheets. Centroid readout of the pukes frm 

the stripsprovidesthe semndcoordinatewithan 

accuraq of better than 100 v on the average. The 

resistive filmcathodesmaylimitsparkor coronacur- 

rent which can be destructive and may also prcwide 

for drift CNS. 

Pi-dinxnsiondL high resolution proportional wire chambers using centmid 

readout of induced pukes frean cathodes have W re~rted. u I?3 izihis casef 

cathode wires were looked at directly, Recently, a group2) ob4zabed a second 

coordinate fromaproportionaltuke reading inducedpulses throughahelical 

wcbding which was capacitively coupled to a resistive cathode. In this, the 
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helical line was lossy (attenuation factor of 5 in 2.5 m length), and spatial 

resolution was obtained to be FRHM = 1.8 cm for limited streamer pulses, 

This report describes a chamber (the idea was suggested by the Labora- 

tory Director, Dr. L, Lederman) which provides high spatial resolutions 

using the induced pulses indirectly read out by the strips outside, as showy 

in Fig. 1. As will be seen fram the data that there is no loss in the resolu- 

tion of the centroid readout by this method which provides current Emiting, 

aconvenientway forconnectingpadsor- strips to arqlifjers andrtay also 

~o~dec~~~~potentialgradientfordrift-.c~s. Sparkorcorona 

dischargehasbeenverydrrrag-inginpro~~ional,wire'chambers~ddriftcham- 

bers. Such damages can be reduced or prevented by choosing a resistive film 

with proper resistance depending on rate reguireae.~~ts. 

Thetestcharrberhad 3menanodewire spacinganda 

of 3.5 nm with an active area of 15 x 15 cm2. Thewidth 

5Mn. It was built as a multiwire proportional chamber for masuring spatial 

resolutions and pulse height uniformity by reading the pulse heights obtained 

frcxn the strips outside. Fig, 1 shows a mqnified cross section of the cathode 

structure. The inducedpxitive signalsonthe 3) In-Sn oxidecathcde film 

cathode ta anode gap 

of the strips was 

(20 K[;2 per square) arecapacitivelycoupledtotheprintedcticuitcopper 

strips. Mach strip gets a portion of the induced signal. The size of the 

portion is a function of the distance from the avalanche point. Centroid of 

the positive pulse height distribution provides the avalanche coordinate along 

the anode wire. 



TM-932 
-3- 

A narrowly collimated Fe55 source was used for the tests, The gas mix- 

turewas 50 percent argon-50 percentethane. The source was moved in steps 

for each cmkroid measuremnt to a precision of~better than 10 microns using 

adialindicato~. The pulse height obtained frm each strip within the vi- 

Cinity of the collimated source was recorded in succession by LeCroy QVT 3001 

analyzer. The Q.7T was gated using the anode signal with a gate width of 100 

nsec, 

An inverting c-m-rat amplifier was used for receiving the pulses. The 

input irnpediance of the amplifier was 85 ohms. The 519 KeV pulses frm an 

anode wire and an associated strip are shown in Figs. 2a and 2b, respectively. 

Thechmberwasoperatedintheproportionalrmdeduringtheentiretestas 

indicated in Fig. 3. The gain factor was around 3 x 103. The pulse height 

resolution was about 16 percent for the 5.9 KeV line, and there is a mall 

loss from the resolution in receiving the pulses by the cathode strips outside, 

Fig. 4 shows a typical pulse height distribution obtained frcm the asso- 

ciated strips. Each point represents the peak pulse height resul&d frcxn the 

5.9 KeV line of the Fe55 spectrm. The centroids of the pulse height distri- 

butions obtained from the strips are plotted against the measured source posi- 

tions (Fig. ,5). It shows thatthelinearityis excellent, andtheaverage 

deviation frcm the fitted straight line is less than 100 microns. 

The areas under the centroid distributions (as shown in Fig. 4) were 

integrated and plotted against the source positions (Fig. 6) D It indicates 

that total pulse height stays quite uniform as the source is mved. An aver- 

age pulse height uniformity of better than a few percent is obtainable frcm 
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the strips outside through a resistive cathode film of 20 percent unifomity 

using a gate width of 100 nsec. Them~asurementsdonotcarryanycorrec- 

tions related to resistive variations in the film, tercperature, or pressure 

changes duringseveraldaysofdatataking. 

I muld like to express tq thanks "Lo Drs. L. Ledeman, A. Tollestrup, 

and I%. Jensen for useful discussions, to M, Davis, D. Hanssen, M. Hrycyk, 

and J. Urish for their contributions to the work. 
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Fig. 1 A schematic view of the chamber. 

Figs. 2a and 2b 5.9 KeV pulses from an ancde wire and an associated 

strip, respectively. 

Fig. 3a 5-9 KeV pulse height spectruon obtained from an anode 

Fig. 3b 

.wire. 5.9 KeV line and 2.9 KeV argon escape line are 

SeC?Il. 

5.9 KeV pulse height spectrum obtained from a strip. 

Fig. 4 

Fig. 5 

Fig* 6 

5.9 KeV line and argon escqx line are shown, 

Peak pulse height distribution of 5.9 KeV line obtained 

fram the neighboring strips. 

Centroid positions versus source positions. 

Integrated pulse heights from the strips plotted against 

source positions. 
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Fig. 2a 20 ns/div 

Fig. 2b 
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Fig, 3a 

Fig. 3b 
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